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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information
Client Sample |D: BS1S0405
Project Name: Kleinfelder-Athens Tank Farm

Lab Information

Lab Sample ID: BS1S0405

Dilution Factor:

1

Type: QC Report Revision No.: 0
Matrix: Soil
Spike Sample Analysis Date

Analyte CAS# Amount Result Units %Recovery Method Analyzed

GC/MS Semi-Volatiles
N-Nitrosodimethylamine 62-75-9 2670 1720 ug/Kg 65 SwW8270C 04/12/12
Pyridine 110-86-1 2670 1530 ug/Kg 57 SwW8270C 04/12/112
Aniline 62-53-3 2670 1350 ug/Kg 51 SW8270C 04/12/12
Phenol 108-95-2 2670 1770 ug/Kg 66 SW8270C 04/12112
bis(2-Chloroethyl)ether 111-44-4 2670 1680 ug/Kg 63 SW8270C 04/12112
2-Chlorophenol 95-57-8 2670 1750 ug/Kg 66 Swag270C 04/12/12
1,3-Dichlorobenzene 541-73-1 2670 1680 ug/Kg 63 Sw8270C 04/12/12
1,4-Dichlorobenzene 106-46-7 2670 1690 ug/Kg 63 SW8270C 04/12/12
Benzyl alcohol 100-51-6 2670 1920 ug/Kg 72 SW8270C 04/12/12
1,2-Dichlorobenzene 95-50-1 2670 1710 ug/Kg 64 SW8270C 04/12/12
2-Methylphenol 95-48-7 2670 1800 ug/Kg 68 SW8270C 04/12/12
bis(2-Chloroisopropyl)ether 108-60-1 2670 1820 ug/Kg 68 SW8270C 04/12/12
3-,4-Methylphenol 108-39-4/106 2670 1850 ug/Kg 70 SwW8270C 04/12/12
N-Nitroso-di-n-propylamine 621-64-7 2670 1930 ug/Kg 72 SW8270C 04/12/12
Hexachloroethane 67-72-1 2670 1740 ug/Kg 65 SwW8270C 04/12112
Benzoic Acid 65-85-0 2670 1860 ug/Kg 70 SW8270C 04/12/12
Nitrobenzene 98-95-3 2670 1860 ug/Kg 70 SW8270C 04/12/12
Isophorone 78-59-1 2670 1600 ug/Kg 60 SwW8270C 04/12/12
2-Nitrophenol 88-75-5 2670 1980 ug/Kg 74 SW8270C 04/12/12
2,4-Dimethyiphenol 105-67-9 2670 1730 ug/Kg 65 SW8270C 04/12/12
bis(2-Chloroethoxy)methane 111-91-1 2670 1900 ug/Kg 71 SW8270C 04/12/12
2,4-Dichlorophenol 120-83-2 2670 1900 ug/Kg 71 SW8270C 04/12/12
1,2,4-Trichlorobenzene 120-82-1 2670 1800 ug/Kg 68 SW8270C 04/12/12
Naphthalene 91-20-3 2670 1840 ug/Kg 69 SW8270C 04/12/12
4-Chloroaniline 106-47-8 2670 1620 ug/Kg 61 SW8270C 04/12/12
Hexachlorobutadiene 87-68-3 2670 1820 ug/Kg 68 SW8270C 04/12/12
4-Chloro-3-methyl phenol 59-50-7 2670 2010 ug/Kg 75 SW8270C 04/12112
2-Methylnaphthalene 91-57-6 2670 1890 ug/Kg 71 SwW8270C 04/12/12
Hexachlorocyclopentadiene 77-47-4 2670 573 ug/Kg 21~ Swaz270C 04/12/12
2,4,6-Trichlorophenol 88-06-2 2670 1960 ug/Kg 73 SW8g270C 04/12/12
2,4,5-Trichlorophenol 95-95-4 2670 1970 ug/Kg 74 Swa270C 04/12112
2-Chloronaphthalene 91-58-7 2670 1890 ug/Kg 71 SW8270C 04/12/12
2-Nitroaniline 88-74-4 2670 2210 ug/Kg 83 SW8270C 04/12/12
Dimethylphthalate 131-11-3 2670 2030 ug/Kg 76 SW8270C 04/12/12
Acenaphthylene 208-96-8 2670 1840 ug/Kg 69 Sw8270C 04/12/12
2,6-Dinitrotoluene 606-20-2 2670 2120 ug/Kg 80 SW8270C 04/12/12
Acenaphthene 83-32-9 2670 1920 ug/Kg 72 SW8270C 04/12/12
2,4-Dinitrophenol 51-28-5 2670 2070 ug/Kg 78 Sw8270C 04/12112
4-Nitrophenol 100-02-7 2670 2160 ug/Kg 81 SW8270C 04/12/12
2,4-Dinitrotoluene 121-14-2 2670 2210 ug/Kg 83 SW8270C 04/12/12
Dibenzofuran 132-64-9 2670 1960 ug/Kg 74 SW8270C 04/12/12
Diethylphthalate 84-66-2 2670 2050 ug/Kg 77 SW8270C 04/12112
3-Nitroaniline 99-09-2 2670 2100 ug/Kg 79 SW8270C 04/12112

U=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

CH2M HILL ASL
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information
Client Sample ID: BS180405

Project Name: Kleinfelder-Athens Tank Farm

Lab Information

Lab Sample ID: BS1S0405

Dilution Factor:

1

Type: QC Report Revision No.: 0
Matrix: Soil
Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Semi-Volatiles
Fluorene 86-73-7 2670 1960 ug/Kg 73 SwW8270C 04/12112
4-Chlorophenyl phenyl ether 7005-72-3 2670 2000 ug/Kg 75 Swsg270C 04/12/12
4-Nitroaniline 100-01-6 2670 2190 ug/Kg 82 SwWg270C 04/12/12
4,6-Dinitro-2-methyl phenol 534-52-1 2670 2130 ug/Kg 80 Sw8270C 04/12112
N-Nitrosodiphenylamine 86-30-6 2670 2010 ug/Kg 75 SW8270C 04/12/12
1,2-Diphenylhydrazine 122-66-7 2670 2010 ug/Kg 75 Swa270C 04/12112
4-Bromophenyl phenyl ether 101-55-3 2670 2060 ug/Kg 77 SW8270C 04/12/12
Hexachlorobenzene 118-74-1 2670 2040 ug/Kg 77 SwWg270C 04/12/12
Pentachlorophenol 87-86-5 2670 2100 ug/Kg 79 Sw8270C 04/12112
Phenanthrene 85-01-8 2670 2000 ug/Kg 75 SW8270C 04/12/12
Anthracene 120-12-7 2670 2000 ug/Kg 75 SwW8270C 04/12/12
Carbazole 86-74-8 2670 2030 ug/Kg 76 Sw8270C 04/12/12
Di-n-butylphthalate 84-74-2 2670 2130 ug/Kg 80 SwW8270C 04/12112
Fluoranthene 206-44-0 2670 2040 ug/Kg 76 SW8270C 04/12/12
Pyrene 129-00-0 2670 2060 ug/Kg 77 SW8270C 04/12/12
Butylbenzylphthalate 85-68-7 2670 2320 ug/Kg 87 SW8270C 04/12/12
Benzo(a)anthracene 56-55-3 2670 2050 ug/Kg 77 Swa270C 04/12112
3,3-Dichlorobenzidine 91-94-1 2670 1970 ug/Kg 74 SwW8270C 04/12/12
Chrysene 218-01-9 2670 2040 ug/Kg 76 SW8270C 04/12112
bis(2-Ethylhexyl)phthalate 117-81-7 2670 2250 ug/Kg 84 SwW8270C 04/12M12
Di-n-octylphthalate 117-84-0 2670 2270 ug/Kg 85 SW8270C 04/12/12
Benzo(b)fluoroanthene 205-99-2 2670 1980 ug/Kg 74 Swg270C 04/12/12
Benzo(k)fluoranthene 207-08-9 2670 2070 ug/Kg 78 Sw8g270C 04/12112
Benzo(a)pyrene 50-32-8 2670 2030 ug/Kg 76 SW8270C 04/12/12
Indeno(1,2,3-c,d)pyrene 193-39-5 2670 2020 ug/Kg 76 Sw8270C 04/12/12
Dibenzo(a,h)anthracene 53-70-3 2670 2010 ug/Kg 75 SwW8270C 04/12/12
Benzo(g,h,i)perylene 191-24-2 2670 2050 ug/Kg 77 SwW8270C 04/12/12
Surrogate % Recovery Contro! Limits Qualifier

2-Fluorophenol 60 25-121

Phenol-d5 65 24-113

Nitrobenzene-d5 78 23-120

2-Fluorobiphenyl 78 30-115

2.,4,6-Tribromophenol 79 19-122

Terphenyl-d14 93 18-137

U=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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CASE NARRATIVE
GC/MS SEMI-VOLATILES ANALYSIS

Lab Name: CH2M HILL/LAB/CVO ASL SDG#: L1419
Project:  Kleinfelder-Athens Tank Farm Project#: 156197.CS.12
L. Method(s):

Analysis: SW8270
Preparation: SW3510

1L Receipt/Holding Times:

All acceptance criteria were met.

I1I. Analysis:

A. Initial Calibration(s):
All acceptance criteria were met.

B. Calibration Verification(s):

All acceptance criteria were met.

C. Blank(s):

All acceptance criteria were met.

D. Laboratory Control Sample(s):
LCS recovery of Pyridine(18%) in BS1W0405 did not meet acceptance criteria of 30-110%.
LCS recovery of Benzoic Acid(25%) in BS1W0405 did not meet acceptance criteria of
30-110%. LCS recovery of 2,4-Dimethylphenol(6%) in BS1W0405 did not meet acceptance
criteria of 20-120%. LCS recovery of Hexachlorocyclopentadiene(18%) in BS1W0405 did
not meet acceptance criteria of 30-110%.

E. Matrix Spike/Matrix Spike Duplicate Sample(s):

Analyzed in accordance with standard operating procedure.

F. Surrogate Standard(s):

Surrogate recovery of 2-Fluorobiphenyl(38%) in BT-2_Initial did not meet acceptance criteria
of 43-116%.

G. DFTPP Tune Verification(s):

All acceptance criteria were met.

H. Internal Standard(s):
All acceptance criteria were met.

L Analytical Exception(s):
None.
IV. Documentation Exception(s):
None.
V. 1 certify that this data package is in compliance with the terms and conditions agreed to by the client and

CH2M HILL, both technically and for completeness, except for the conditions detailed above. Release of
the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
designee, as verified by the following signatures.

Prepared by: ﬁ%——\ 7//0 Z/ Date: L/%J’/ 12~

. 4 of
Reviewed by %// Date: \ H ,-\\ 24\ Page 34 of 59
= =" 2
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information

Lab Information

Client Sample ID: BT-2_lInitial Lab Sample ID: L141901
Project Name: Kileinfelder-Athens Tank Farm Date Received: 03/28/12
Sample Date: 03/28/12 Dilution Factor: 1
Sample Time: 08:40 Report Revision No.: 0
Type: Grab
Matrix: Soil
Basis: SPLP
Sample Analysis Date
Analyte CAS# DL RL Result Qualifier Units Method Analyzed
GC/MS Semi-Volatiles
N-Nitrosodimethylamine 62-75-9 1.23 3.07 1.23 U ug/L SwWg270C 04/1212
Pyridine 110-86-1 1.23 3.07 1.23 u ug/L SwWg270C 04/12112
Aniline 62-53-3 1.23 3.07 1.23 U ug/L SW8270C 04/12112
Phenol 108-95-2 1.23 3.07 2.08 J ug/L SW8270C 04/12112
bis(2-Chloroethyl)ether 111-44-4 1.23 3.07 1.23 u ug/L SW8270C 04/12/12
2-Chlorophenol 95-57-8 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
1,3-Dichlorobenzene 541-73-1 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
1,4-Dichlorobenzene 106-46-7 1.23 3.07 1.23 U ug/L SwW8270C 04/12112
Benzyl alcohol 100-51-6 1.23 3.07 1.23 U ug/L Swa270C 04/12112
1,2-Dichlorobenzene 95-50-1 1.23 3.07 1.23 u ug/L SwW8270C 04/12112
2-Methylphenol 95-48-7 1.23 3.07 1.23 U ug/L SW8270C 04/12112
bis(2-Chloroisopropyl)ether 108-60-1 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
3-,4-Methylphenol 108-39-4/106 1.23 3.07 1.23 U ug/L Sws270C 04/12/12
N-Nitroso-di-n-propylamine 621-64-7 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
Hexachloroethane 67-72-1 1.23 3.07 1.23 U ug/L SwW8270C 04/12/12
Benzoic Acid 65-85-0 1.23 3.07 1.23 U ug/L SW8270C 04/12112
Nitrobenzene 98-95-3 1.23 3.07 1.23 U ug/L SwW8270C 04/12/12
Isophorone 78-59-1 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
2-Nitrophenol 88-75-5 1.23 3.07 1.23 U ug/L Swg270C 04/12/12
2,4-Dimethylphenol 105-67-9 1.23 3.07 1.23 U ug/L. Swa270C 04/12/12
bis(2-Chloroethoxy)methane 111-91-1 1.23 3.07 1.23 u ug/L SwWg270C 04/12/12
2,4-Dichlorophenol 120-83-2 1.23 3.07 1.23 U ug/L Sw8g270C 04/12/12
1,2,4-Trichlorobenzene 120-82-1 1.23 3.07 1.23 ] ug/L SwW8270C 04/12/12
Naphthalene 91-20-3 1.23 3.07 10.2 ug/L SwW8270C 04/12/12
4-Chloroaniline 106-47-8 1.23 3.07 1.23 u ug/L SwW8270C 04/12/12
Hexachlorobutadiene 87-68-3 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
4-Chloro-3-methyl phenol 59-50-7 1.23 3.07 1.23 U ug/L SW8270C 04/12112
2-Methylnaphthalene 91-57-6 1.23 3.07 18.7 ug/L Sw8270C 04/12112
Hexachlorocyclopentadiene 77-47-4 1.23 3.07 1.23 U ug/L Swg270C 04/12/12
2,4,6-Trichlorophenol 88-06-2 1.23 3.07 1.23 U ug/L Sws270C 04/12/12
2,4,5-Trichlorophenol 95-95-4 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
2-Chloronaphthalene 91-58-7 1.23 3.07 1.23 u ug/L SW8270C 04/12/12
2-Nitroaniline 88-74-4 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
Dimethylphthalate 131-11-3 1.23 3.07 1.23 U ug/L SwW8270C 04/12112
Acenaphthylene 208-96-8 1.23 3.07 1.23 u ug/L Sw8a270C 04/12/12
2,6-Dinitrotoluene 606-20-2 1.23 3.07 1.23 u ug/L SW8270C 04/12/12
Acenaphthene 83-32-9 1.23 3.07 1.23 u ug/L SwW8270C 04/12M12
2,4-Dinitrophenol 51-28-5 1.23 3.07 1.23 U ug/L Sw8270C 04/12112
4-Nitrophenol 100-02-7 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
2,4-Dinitrotoluene 121-14-2 1.23 3.07 1.23 U ug/L Sw8270C 04/12/12
Dibenzofuran 132-64-9 1.23 3.07 1.23 U ug/L SwW8270C 04/12/12
Diethylphthalate 84-66-2 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
3-Nitroaniline 99-09-2 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
U=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative Page 35 of 59
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information Lab Information
Client Sample ID: BT-2_lInitial Lab Sample ID: L141901
Project Name: Kleinfelder-Athens Tank Farm Date Received: 03/28/12
Sample Date: 03/28/12 Dilution Factor: 1
Sample Time: 08:40 Report Revision No.: 0
Type: Grab
Matrix: Soil
Basis: SPLP
Sample Analysis Date
Analyte CAS# DL RL Result Qualifier Units Method Analyzed
GC/MS Semi-Volatiles .
Fluorene 86-73-7 1.23 3.07 1.23 U ug/L SwW8270C 04/12/12
4-Chlorophenyl phenyl ether 7005-72-3 1.23 3.07 1.23 U ug/L SW8270C 04/12112
4-Nitroaniline 100-01-6 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
4,6-Dinitro-2-methyl phenol 534-52-1 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
N-Nitrosodiphenylamine 86-30-6 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
1,2-Diphenylhydrazine 122-66-7 1.23 3.07 1.23 u ug/L SwW8g270C 04/12/12
4-Bromophenyl phenyl ether 101-55-3 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
Hexachlorobenzene 118-74-1 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
Pentachlorophenol 87-86-5 1.23 3.07 1.23 U ug/L SwW8270C 04/12/12
Phenanthrene 85-01-8 1.23 3.07 1.31 J ug/L SW8270C 04/12/12
Anthracene 120-12-7 1.23 3.07 1.23 U ug/L SW8270C 04/12112
Carbazole 86-74-8 1.23 3.07 1.23 U ug/L SwW8270C 04/12/12
Di-n-butylphthalate 84-74-2 1.23 3.07 1.23 u ug/L SW8270C 04/12/12
Fluoranthene 206-44-0 1.23 3.07 1.23 u ug/L SW8270C 04/12/12
Pyrene 129-00-0 1.23 3.07 1.23 U ug/L Swa270C 04/12112
Butylbenzylphthalate 85-68-7 1.23 3.07 1.23 U ug/L SwW8270C 04/12/12
Benzo(a)anthracene 56-55-3 1.23 3.07 1.23 U ug/L SW8270C 04/12112
3,3"-Dichlorobenzidine 91-94-1 1.23 3.07 1.23 U ug/L SW8270C 04/12112
Chrysene 218-01-9 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
bis(2-Ethylhexyl)phthalate 117-81-7 1.23 3.07 1.23 U ug/L SWg270C 04/12/12
Di-n-octylphthalate 117-84-0 1.23 3.07 1.23 U ug/L SwWs8z270C 04/12/12
Benzo(b)fluoroanthene 205-99-2 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
Benzo(k)fluoranthene 207-08-9 1.23 3.07 1.23 U ug/L SW8270C 04/12112
Benzo(a)pyrene 50-32-8 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
Indeno(1,2,3-c,d)pyrene 193-39-5 1.23 3.07 1.23 U ug/L SW8270C 04/12/12
Dibenzo{a,h)anthracene 53-70-3 1.23 3.07 1.23 U ug/L Swa8270C 04/12/12
Benzo(g,h,i)perylene 191-24-2 1.23 3.07 1.23 U ug/L Swa8270C 04/12112
Surrogate % Recovery Control Limits Qualifier
2-Fluorophenol 40 21-115
Phenol-d5 35 5-115
Nitrobenzene-d5 36 35-114
2-Fluorobiphenyl 38 43-116 4 *
2,4,6-Tribromophenol 44 5-123
Terphenyl-d14 57 33-141
U=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative Page 36 of 59
CH2M HILL ASL 1100 NE Circle Bivd., Suite 300

Corvallis, OR 97330
TH120417-11:585-1.1449-S Tol 541-78R-2190) Eay 541_-759_.0778
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APPENDIX C

Soil Vapor Extraction Radius of
Influence Modeling Procedures













































































